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Abstract

:

Since the reform and opening up, the socioeconomic status of women in rural China has risen rapidly. However, unlike men, women have not been able to earn higher wages by “working in all directions”. Based on the interview data of 2064 migrant workers, this paper explores the nonlinear interaction of individual characteristics and urban geographic factors with gender differences in migrant workers’ wages with the help of random forest regression models. The results show the following: (1) migrant workers’ wages show obvious gender differences in different dimensions, but in general, men’s wages are higher than women’s wages; (2) there are also gender differences in the influencing factors of migrant workers’ wages. Work experience is more important for male migrant workers’ wages, age is more important for female migrant workers’ wages, and there is a variable effect of each factor on migrant workers’ wages. This paper is of great help in understanding the travel trajectories of migrant workers and gender differences in wages and holds reference value for guiding migrant workers in choosing jobs and places and increasing their income.
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1. Introduction


Since the emergence of feminist voices in geography in the 1970s, the study of “gender” in geography has gradually become an academic hotspot and a frontier area [1,2,3,4]. Massey [5] argues that space is socially constructed, that the environment humans inhabit is highly gendered, and that natural and cultural differences are thought to maintain “gendered power relations and the subordination of women” [6]. As a result, “work” is not gender-neutral but is shaped to fit either men or women, and the gendered division of work constitutes and sustains a whole set of patriarchal discursive practices of “male superiority over women” [7,8]. Especially in rural areas, femininity is often associated with nature and rural landscapes, leading to the perpetuation of the male gaze and male domination of rural and wilderness environments [9,10]. The rural gender gap is prominent [11]. Despite neoliberal economic policies that “encourage” rural women to engage in paid work and skills training, rural women are still seen primarily as mothers, and their professional aspirations are considered secondary [12,13]. Moreover, rural women tend to be more concentrated in seasonal and informal nonfarm work and earn much lower wages than men [14,15]. However, employment opportunities outside the home enable rural women to earn more cash income; there is a significant positive effect on total household income and female asset ownership, which enhances the social status and empowerment of rural women [16,17].



Since the reform and opening up, search and transaction costs for rural Chinese women seeking employment have declined substantially, and the burden of work and household chores has continued to diminish. As a result, rural women have more opportunities to participate in nonfarm employment and earn cash income, and the gap with men continues to narrow [18]. Especially under the influence of the digital economy, more and more rural women are participating in the e-commerce economy, expanding the space for development and reconnecting themselves, their families, and society to the value of women. The individual, interpersonal, and social participation abilities of rural women have been greatly improved [19]. However, some scholars argue that rural women bear the heavy burden of urban–rural disparity and class exploitation [20]. Although China’s socioeconomic development has enabled more and more women to enter the employment space, it has not been able to reconstruct the traditional gender order, and women are still constructed as poorer labor bearers. Especially in the market economy, fierce market competition further intensifies labor market segmentation, and rural women are mostly engaged in low-wage, low-benefit jobs at the bottom of the city. Moreover, career opportunities for women are lower compared to those of men [21]. Therefore, some scholars have argued that the overall gender wage gap in China has shown a widening trend since the reform and opening up [22].



Some scholars believe that gender discrimination may be an important factor in the wage gap. The traditional gender role concept of “men rule outside and women rule inside” has a direct inhibiting effect on women’s wages and has a wide impact on gender income inequality through mediating factors such as education acquisition, labor participation, working hours, and occupational status [23]. However, the relative share of gender discrimination in the overall gender wage gap has declined substantially with marketization, and the widening of the gender wage gap due to marketization is much larger than the widening of the gender wage gap that may result from gender discrimination [24]. Li Mingyan et al. [25] found that the return of schooling to female migrant workers’ wages was higher than that of males. However, it has also been argued that the return to education is low in rural areas and that investment in education is not effective in reducing the gender wage gap [26]. Wang Fang and Zhou Xing [27] found that the gap in workers’ work experience and the difference in the rate of return to work experience have replaced the education factor as prominent issues in the gender earnings gap. Luo Junfeng [28] argued that female migrant workers are more concentrated in labor-intensive and low-paying industries, and that different pay for men and women within industries and gender discrimination at entry between industries are the main reasons for the gender wage gap among migrant workers.



Studies have focused on analyzing the causes of the formation of gender wage differentials from the perspective of the labor force itself, paying attention to the role of external factors such as the economy, culture, and industry. This provides good guidance for us to understand the formation process and mechanism of the gender wage gap. However, the factors influencing gender differences in migrant workers’ wages are complex, and the effect of each factor on wages is not a simple linear interaction relationship. Therefore, the scope of influencing factors and quantitative analysis methods need to be further strengthened. Based on this, this paper attempts to construct a theoretical analysis framework of gender wage differences among migrant workers that covers individual characteristics of migrant workers and geographic factors of the inflow cities. Taking the central hilly region of China as an example, this paper reveals the characteristics of gender differences in migrant workers’ wages from multiple dimensions and uses a random forest regression model to measure the nonlinear relationship of influencing factors on gender differences in migrant workers’ wages. It is expected that this paper will further enrich the research content of gender wage differences among migrant workers and deepen the understanding of the formation mechanism of gender wage differences among migrant workers.



This paper is structured as follows. The second part constructs the theoretical analysis framework of the paper. The third part introduces the basic situation of the case area and describes the analysis of the data in the paper. The fourth part shows the gender differences in migrant workers’ wages from different dimensions. The fifth part measures the influencing factors of gender differences in migrant workers’ wages. The sixth part presents the discussion and conclusion of the paper.




2. Theoretical Analysis Framework


The factors influencing the gender wage gap of migrant workers can be summarized as follows: individual characteristics of migrant workers and socioeconomic factors. The so-called individual characteristics of migrant workers mainly refer to their age, education, marriage status, and gender. According to human capital theory, a higher education level means higher labor skills and stronger market competitiveness, more job opportunities, higher positions, and more wages. However, as education becomes more widespread, the marginal effect of education on women’s economic returns gradually declines [29], while the influence of factors such as family, work experience, and marriage continues to increase [30,31,32,33,34]. Dhanaraj, Chen et al. [35,36] found that rural women are more constrained by cultural and traditional norms in joint households and have a heavier domestic workload than other types of households, which reduces the likelihood of labor participation. Petkeviciute [37] argued that providing women with privileges and benefits such as maternity and dependency leave, at a time when child-rearing and household chores are still women’s responsibilities, helps to ensure that women are in paid work. Studies have been conducted to initially clarify the mechanisms of education, family, marriage, and other factors on migrant workers’ employment and their wage income, and to deepen the understanding of the formation mechanism of migrant workers’ wage income in nonfarm employment. However, life course theory suggests that people play different social roles at different ages in their life. Therefore, women’s willingness and ability to participate in nonfarm employment and their wage income at different ages and educational levels are also bound to show stage differences, which have been overlooked in previous studies and need to be studied in depth with the help of new technical methods. Additionally, we assume that there are variable effects of age, education, and years of work on migrant workers’ wages.



Socioeconomic factors mainly refer to the regional industrial scale, industrial structure, transportation location, etc. Cities are the main source of cash income for migrant workers, and eastern coastal cities and high-grade cities are the main gathering places for migrant workers because of their large market scale and high wages. However, since women are less adventurous and migrate further than men, they prefer to be employed in the surrounding cities. Therefore, rural location is an important constraint to rural women’s employment transfer, and this effect increases with distance and spatial isolation [38]. Industrialization, urbanization, and industrial levels in traditional farming areas are low, the jobs available are limited, and the wage level is not high. Cross-regional migration and agglomeration to big cities have become the main choices for rural laborers in traditional farming areas to obtain wage income. Therefore, the distance to developed cities becomes an important influencing factor on the level of rural laborers’ wage income. There is also a strong influence of industrial structure on rural labor mobility and wage income [39]. Usually, rural women tend to be employed in business services and low-end industry sectors, and cities with high levels of business development have more employment opportunities for women, where their wage incomes are higher. On the contrary, cities dominated by industry have relatively fewer jobs for women and overall lower wage levels. Rural male laborers, on the other hand, are more likely to earn higher wages than rural females due to their relatively stronger market competitiveness, greater migration distances, and more diverse industry choices. The current study explains the influencing factors of gender differences in migrant workers’ wages and their formation mechanisms from the perspective of economic development, but it lacks an in-depth analysis of the geographic factors of the inflow of cities, which need to be further explored. Therefore, we assume that there are variable effects of urban location, urban hierarchy, and travel distance on the wages of migrant workers.



In conclusion, there are significant gender differences in migrant workers’ mobility and industry choice under the combined effect of individual characteristics and urban geographic factors, mainly urban location and urban class. Meanwhile, under the regulation of physiological differences and social systems, employment opportunities and wage income show significant gender differences. Based on the individual characteristics of migrant workers and urban geographic factors, this paper constructs a theoretical analysis framework of gender wage differences among migrant workers (Figure 1), compares the wage differences between male and female migrant workers, and uses random forest regression models to explore the main factors and formation mechanisms affecting the wages of male and female migrant workers.




3. Materials and Methods


3.1. Study Area


The subject of this paper is Fangcheng County, China, located in the central part of China (Figure 2), with an average annual temperature of 14.4 °C and an average annual precipitation of 803.9 mm. In 2020, the county’s GDP was CNY 26.45 billion, the per capita GDP was CNY 30,190 (China’s per capita GDP was CNY 72,447), and the structure of the three industries was 20:32:48 (China’s three-industry structure was 8:38:54). The seventh census shows that the county has a resident population of 874,000 and an urbanization rate of 43.7% (China’s urbanization rate is 63.9%). In 2020, Fangcheng County exported 450,000 laborers, and the annual labor income exceeded CNY 1.8 billion. It can be seen that Fangcheng County has a large share of the agricultural economy and rural population, a lagging non-agricultural economy, few local employment opportunities, and a large scale of migrant workers, which is a typical representative area of “migrant bird” migrant workers in China. Fangcheng County was chosen as an example to explore the characteristics of gender wage differences among migrant workers and their influencing factors, which can reflect, to some extent, the general characteristics of gender wage differences in the vast rural areas of China. It is of great value to guide the land use transformation and rural revitalization development of such areas in China in the future.




3.2. Data


The data came from a survey of returning migrant workers conducted by the local government in January 2020. The survey was conducted by the village chiefs, who carried the prepared questionnaires and went door-to-door asking whether there were any migrant workers, as well as the age, gender, education, place of work, salary, field of work, and years of work of those who had gone out to work (Table 1). In this investigation, the first author was primarily responsible for aggregating and verifying the data.



Concerning the sample data, there were 2064 workers from 11 villages in the case area, of which 1465 were men and 599 were women, and they were spread over 130 cities in 29 provincial-level administrative regions in China. Among them, 638 were employed in Henan Province, accounting for about 31% of the overall number. In terms of the spatial distribution, the employment of migrant workers showed significant spatial clustering characteristics, i.e., they tended to work in high-grade cities and cities closer to home, but there were also gender differences.



Table 1 shows the descriptive statistics of the variables in the model. Based on the legal years of education of different education levels in China, the values of primary school, junior school, high school, college, bachelor’s degree, and master’s degree were 6, 9, 12, 15, 16, and 19, respectively. The longer the years of education and the higher the level of education, the greater the chances for migrant workers to obtain high wages.



The working years represent the work experience and technical proficiency of the labor force, which can reflect the productivity of the labor force. With 2020 as the end year and the current post-entry time as the base year, the difference indicates the working years of migrant workers. The longer the working years, the higher the productivity and the higher the chance of obtaining high wages.



The field of engagement is the industry in which migrant workers are employed. Due to the different nature of work in different industries, the requirements for age, gender, and education of migrant workers are differentiated, resulting in gender wage differences in industries. Concerning the Chinese industry classification standard, the sample data were divided into seven industries, namely: agriculture, manufacturing, construction, transportation, wholesale and retail trade, accommodation and catering, and residential service, which were assigned values of 1, 2, 3, 4, 5, 6, and 7, respectively.



Urban location mainly refers to the place occupied by a city. Since the reform and opening up, China has implemented a gradient development strategy, showing a development step from the coast to the inland, with the eastern coastal cities at the forefront of socioeconomic development and becoming the preferred place for migrant workers to find non-agricultural employment and obtain high wages. Accordingly, this paper referred to the three major economic zones of China (eastern region, central region, and western region) and divided the 130 cities into eastern coastal cities, eastern non-coastal cities, central cities, and western cities, assigning them values of 1, 2, 3, and 4, respectively.



City rank is a comprehensive reflection of a city’s industry, transportation, population, and infrastructure. The higher the city rank, the higher the socioeconomic level of the city, which can provide more nonfarm employment opportunities and higher wages for migrant workers. The 130 cities in the sample were classified as Tier 1 cities, New Tier 1 cities, Tier 2 cities, Tier 3 cities, Tier 4 cities, and Tier 5 cities, with values of 1, 2, 3, 4, 5, and 6, respectively.



The travel distance of women is usually shorter than that of men, i.e., women tend to be employed around their homes in the process of choosing jobs, and the low industrial hierarchy and overall lower wages in traditional agricultural areas reduce women’s chances of obtaining high wages. In this paper, the high-speed train time between two places was used as the main indicator to reflect the travel distance, with Fangcheng high-speed train station as the origin station and the employment city as the destination station. If there is no direct train: ① for cities whose destinations belong to the north of China, Zhengzhou East Station is used as a transit station; ② for cities whose destinations belong to the south, Wuhan is used as a transit station (the high-speed rail time from Fangcheng to Zhengzhou is about 1 h, while to Wuhan, it is about 3 h). Table 1 shows the descriptive statistics of each factor and the assigned values of the influencing factors.




3.3. Random Forest


The random forest (RF) model, proposed by Breiman in 2001 [40], is a machine learning algorithm that integrates multiple decision trees through the idea of integrated learning. In this paper, random forest regression analysis was implemented using the R programming language, calling the “RandomForest” package to model the regression model of migrant workers’ wages by gender. Whether each cart tree in the random forest model is a classification tree or a regression tree determines whether the model is used for classification or regression [41]. The expression of the regression analysis model is


    Y   i   =   β   0   +   β   k   S H R +   ∑  k = 1   n      β   k     x   k   + ε    



(1)




where     Y   i     indicates the i’s the average wage,     β   0     is the intercept of the linear model,     β   k     (k = 1, 2, ..., n) is the regression coefficient obtained through ordinary least squares calculation,     x   k     represents the different elemental characteristic variables, and ε is the random error term. Due to the presence of an out-of-band data set, it is possible to verify the accuracy of the random forest model for two indicators, namely the goodness of fit (R2) and the mean absolute error (MAE), with the expressions


  R =     ∑  i = 1   n    (   P   i   −    _     P    ) (   O   i   −    _     O    )        ∑  i = 1   n      (   P   i   −    _     P    )   2         ∑  i = 1   n      (   O   i   −    _     O    )   2         



(2)






  M A E =     ∑  i = 1   n    |   P   i   −   O   i   |     n    



(3)




where     O   i     is the statistically calculated wage of male or female migrant workers,     P   i     is the fitted value of the statistically calculated wages of male or female migrant workers,     P  ¯    is the mean of all fitted wages of male or female migrant workers,     O  ¯    is the mean of the statistically measured wages of male or female migrant workers in all fitted areas, and MAE is the relative distance of the predicted value from the true value; the larger the     R   2     and the smaller the MAE, the higher the explanatory power of the model.



The RF model can provide the relative importance of the explanatory variables and the partial dependence of the explanatory variables on the effect of the dissolved variables. Random forest enables an assessment of the magnitude of the impact of influencing factors acting on male or female wages, expressed as


  i m   p   i   =   1   n t r e e     ∑  v =   S     x   i        G a i n (   X   i   , v )    



(4)




where     i m p   i     indicates the contribution of the influencing factor to the male or female wage regression model, expressed as %InMSE, with a larger %InMSE value indicating that the influencing factor is more important;     S   x i     is the set of nodes split by     X   i     in the random forest nature of the ntree decision tree; and Gain(    X   i   , ν  ) is the Gini information gain of     X   i     in the splitting stage     ν     and is used to select the target variable that yields the most information.





4. Results


4.1. Gender Difference in Migrant Workers’ Wages Based on Provincial Areas


The provincial differences in the average wages of males and females are large (Figure 3(1)). First, both for males and females, the average wage outside the province is higher than that inside the province, which is one of the main reasons why there is a large number of migrant workers moving across provinces. Second, both within and outside the province, the average wage of men is higher than that of women, and the gender gap within the province is larger than that outside the province, which indicates that the dominant position of men in the labor market does not disappear due to geographical differences, but the gender wage inequality in the labor market within the province is more prominent.




4.2. Gender Differences in Migrant Workers’ Wages Based on Urban Hierarchy


The gender difference in the average wages of migrant workers varies with the change in the urban hierarchy (Figure 3(2)). First, women’s wage level follows the character of higher wages with a higher urban hierarchy, but this is not the case for men. Second, the average wage of women is lower than that of men, regardless of which urban hierarchy they are employed in. Third, the gender gap in wages is relatively smaller in cities with a higher urban hierarchy, e.g., 389 CNY/month in the new first-tier cities, which is significantly lower than that in second-tier, third-tier, fourth-tier, and fifth-tier cities.




4.3. Gender Differences in Migrant Workers’ Wages Based on Urban Location


The gender differences in the average wages of migrant workers are closely related to urban location (Figure 3(3)). First, male migrant workers have the highest wages in eastern non-coastal cities and the lowest wages in central cities; female migrant workers have similar wages in cities of all regions in general, but wages in western cities are slightly higher than those in other regions, and eastern non-coastal cities have the lowest wages. Second, the gender gap is the largest in the eastern non-coastal cities and the smallest in the central cities.




4.4. Gender Difference in Wages Based on Field of Engagement


There are significant differences in the average wages of migrant workers and the gender gap in different industries (Figure 3(4)). First, there are obvious gender differences in wages in different industries, and most of the industries have higher wages for men than for women, with the opposite being found only in the accommodation and catering industry. Second, the transportation industry has the highest wages, reaching 6838 CNY/month for men and 5938 CNY/month for women, and the lowest wages for men are in wholesale and retail trade, while the lowest wages for women are in manufacturing. Third, the gender gap in wages is larger in material goods production fields, such as agriculture, construction, and manufacturing, and is relatively smaller in non-material goods production fields, such as wholesale and retail trade and accommodation and catering.




4.5. Gender Differences in Migrant Workers’ Wages Based on Education


There are gender differences in the effect of education on the average wages of migrant workers (Figure 3(5)). First, men’s wages increase with education, and the increase is greater than that of women. However, women’s wages are the highest for medium education rather than higher education, reflecting the stronger role of education in enhancing male migrant workers’ wages. Second, the gender gap is the most prominent among those employed with higher education and the least prominent among those employed with medium education.




4.6. Age-Based Gender Differences in Migrant Workers’ Wages


The gender differences in the average wages of migrant workers at different age stages are significant (Figure 3(6)). First, the wages of men are higher than those of women within any age group. There are gender differences in the age group of the highest wages, with the highest wages appearing in the 41~50 age group for men and in the 31~40 age group for women. Second, in terms of the gender work gap, the largest gap is in the 41~50 age group, followed by the 51 and above group, and the smallest gap is in the 22~30 age group.




4.7. Gender Differences in Migrant Workers’ Wages Based on Years of Work


Figure 3(7) shows that working years have a strong influence on the average wages of migrant workers and their gender differences. First, for both men and women, their wages increase with the increase in work experience; the rise in men’s wages with the increase in working years is significantly larger than that of women. Second, the largest gender gap in wages is for the group of 8 years and above, reaching 1001 CNY/month, but the gender gap is not the smallest for the group with the most years of work experience.





5. Factors Influencing Gender Differences in Migrant Workers’ Wages


5.1. Model Validation


Comparing the diagnostic information from the OLS and RF regression models shows (Table 2) that the RF regression model has an explanatory power of 76~83% for migrant workers’ wages, with an average absolute deviation of 650~850. The OLS regression model, however, has an explanatory power of only 8~13%, with an average absolute deviation as high as 1137~1406. Therefore, the error rate of the OLS regression model is significantly greater than that of the RF regression model, and the RF regression model has the highest precision and the strongest explanatory power for the dependent variable.



The OLS regression model assumes a linear relationship between the dependent variable and the independent variable. Table 2 indicates the results of the OLS regression model, where education, urban hierarchy, years of work, and travel distance are positively correlated with the dependent variable. The field of engagement and urban location do not pass the significance test, with opposite results in the RF model. The possible reason for the difference in the results is that the OLS model ignores the complex nonlinear relationship between the independent and dependent variables. It is difficult to use the results of the OLS regression model to fully explain the reasons for the formation of gender differences in wages.



In summary, this study used RF regression models to analyze the results. Among them, the explanatory power of years of work, education, and urban location is stronger for male wages, with years of work ranking first at 15.966%. Age, travel distance, and education have a higher explanatory power for female wages, with age ranking first at 10.170%.




5.2. The Partial Dependence of Influencing Factors on Rural Migrants’ Wages


The partial dependency plot in Figure 4 reveals the significant nonlinear, complex characteristics of the gender wage differential using the individual characteristics of migrant workers and geographic factors of inflow to the city when other variables are set to the mean. For example, men’s wages fluctuate with age but decline rapidly over the age of 55, probably because, in the context of a market economy, older men are gradually phased out or take on lower-paying jobs due to their lack of ability to create sufficient surplus value for capital. Although women’s wages also increase with age, the increase is smaller than for men, and women’s wages fall off a cliff after age 55.



Men’s wages show a decline followed by an increase with years of education, while women’s wages increase with years of education. That is, there is a marginal effect of education on male wage growth and a persistent positive effect on female wage growth. It has been found that the return to education for rural females is low, but this paper finds that education has a positive effect on the wages of female migrant workers [38]. Especially when the years of education exceed 11 years, women’s wages increase rapidly, and improving the education level of rural women should still be given attention.



Men’s wages show a fluctuating upward trend with the increase in working years. When the working years are less than 7 years or between 20 and 25 years, the wages increase with the working years. Wages are generally flat when the number of years of work is 8 to 20 years or greater than 25 years. The wages of female migrant workers increase with the working years and then gradually level off. When working for less than 13 years, wages increase rapidly with the number of years worked. When the number of working years is more than 13 years, women’s salaries decrease and gradually stabilize with the increase in working years. Moreover, the positive effect of working years on women’s wage increase is weaker than that of men, reflecting the market suppression of the incremental effect of work experience accumulation for female migrant workers.



Men’s wages show a trend of rising and then falling with the change in city location (from coastal to inland), which may be because non-coastal cities in the east are in a period of rapid industrialization and urbanization, with a high demand for male migrant workers and relatively high wages, while coastal cities are more mature in development and require higher skills for labor, but the low education level of migrant workers constrains the wages of male migrant workers in eastern coastal cities. Women’s wages show a decreasing and then increasing trend with the change in urban location (from coastal to inland), probably because of the accelerated industrial upgrading in the eastern coastal region in recent years, and the central region has gathered a large number of labor-intensive industries transferred from the coastal region with abundant labor resources, with the huge market demand providing opportunities for women to obtain high wages.



There is a variable effect of travel distance on wages, i.e., men’s wages increase rapidly with time for high-speed trains in the range of 0~22 h. When the time of a high-speed railway exceeds 22 h, the wage decreases rapidly and gradually stabilizes with the increase in time. Women, on the other hand, show a greater difference from men, i.e., a slowly increasing trend from 0 to 10 h, followed by a gradual stabilization of wages.





6. Discussion


There is a social consensus that men and women are “different”, but “different” does not mean that one is superior to the other. A large number of studies have discussed the wage difference between male and female migrant workers and its mechanism, which is important for understanding the gender wage difference and its formation mechanism. Compared with previous studies that focused on the influence of single factors on gender wage differences [42,43,44], this paper attempts to integrate individual characteristics such as age, labor skills, and years of work experience, and urban geographic factors such as urban location and urban class into one analytical framework. A theoretical analytical framework for gender differences in migrant workers’ wages in China under the combined influence of multiple factors is proposed. It further expands and improves the theoretical connotation of geography in gender differences in migrant workers’ wages. Compared with previous linear regressions that were mostly used [45,46,47], this paper introduces a random forest regression model to measure the nonlinear relationships between the effects of factors, such as migrant workers’ age, education, urban class, and urban location on gender differences in migrant workers’ wages. The accuracy of the model is further improved and can better reveal the complex relationship between the dependent and independent variables.



Numerous studies have confirmed that women’s travel distance and commuting times are shorter than men’s [48,49], leading to a lower range of job search and access to higher wages for women than for men. For the case area of this paper, the wage levels of both men and women employed outside the province are higher than those inside the province, and the gender gap is relatively smaller, suggesting, to some extent, that increased distance can lead to relatively higher wage gains. However, according to the regression model, it can be seen that there is a variable effect of increasing travel distance on women’s wages, i.e., there is a threshold for the contribution of travel distance to women’s wages. Therefore, from the perspective of wage income alone, we advocate the movement of women to developed areas outside the province. Meanwhile, the local government should take measures to accelerate the development of the local economy, further eliminate labor market discrimination, and provide more high-wage employment opportunities and a more equitable employment environment for female migrant workers. On the other hand, women should be encouraged to move to developed areas outside the province while also strengthening the construction of transportation roads in rural areas to improve regional accessibility and facilitate women’s travel.



The positive effect of education on female empowerment and closing the gender gap has been an important part of relevant research [50,51,52]. In this paper, we found that education has a greater effect on wage enhancement for men than for women. That is, the wage gap does not continue to decrease in tandem with the increase in education level; rather, the gender gap is the largest for higher education levels, which is similar to the findings of Yang and Jeong’s [53] study. Although we cannot deny the positive effect of higher education on female migrant workers’ employment on this basis, it is a topic worthy of attention to re-examine the role of education in enhancing female employment levels and narrowing the gender gap. Currently, with the overall low education level of rural women, allowing more rural women to enjoy quality education resources and improve their labor skills remains an important initiative to improve the socioeconomic status of rural women. In addition, thanks to the developed business economy in high-grade cities and the larger market demand in the eastern coastal cities, which provide rich employment options for rural workers, both men and women can play to their respective strengths and find jobs that suit their skills and earn better wages. However, not all migrant workers can obtain high wages in high-grade cities and eastern coastal cities. This requires choosing cities and positions suitable for them in combination with the demand for age and labor skills in the capital market.




7. Conclusions


Considering the far-reaching impact of wages on farmers’ poverty alleviation and rural women’s rights, it is of great theoretical significance and practical value to explore the gender differences in migrant workers’ wages and their influencing factors to promote the development of rural revitalization and women’s empowerment in China. This paper integrates the results of an analysis of gender differences in migrant workers’ wages and attempts to build a theoretical analysis framework that covers individual characteristics, such as education and age, as well as urban geographical factors, such as destination urban location, urban hierarchy, and travel distance, and introduces a random forest regression model that can measure the nonlinear relationship between dependent and independent variables. We also introduce a random forest regression model to analyze the effects of individual characteristics and urban geography on the wages of male and female migrant workers and their nonlinear relationships.



The main conclusions are as follows:



(1) Both male migrant workers and female migrant workers are mainly employed outside the province (68% of women and 69% of men). Additionally, the average wage outside the province is higher than that in the province, and the gender gap is the smallest. The promotion effect of education on migrant workers’ wages is obvious, but there is also a gender difference, i.e., the promotion effect is greater for men than women. It is noteworthy that the gender gap is not narrowed for women due to the enhancement of education, but the gender gap in the average wages of highly educated women is the largest.



Wages increase with age in an inverted “U” shape, but age has a more pronounced effect on wage improvement for men than for women. The accumulation of work experience brings good economic benefits to both male and female migrant workers, and the gender gap narrows with increasing work experience. Women’s wages are closely related to the urban hierarchy, i.e., the higher the urban hierarchy, the higher the wages and the smaller the gender gap, while the male characteristics are not obvious. The fluctuation in male wages with city location is higher, while it is not significant for females. The gender wage gap in different industries is prominent, mainly in the field of material production compared to the field of non-material production. Therefore, increasing the wages of female migrant workers does not rely solely on the accumulation of work experience but also requires a reasonable choice of employment cities and fields of engagement, taking into account their advantages.



(2) Due to gender differences, factors such as individual characteristics and urban geography differ in importance for male and female wages. Years of work experience, education, and urban location are the factors that rank high in explaining the degree of male migrant workers’ wages. Among them, the higher importance of working years, i.e., the more work experience, the higher the possibility of a wage increase for male migrant workers, reflects the importance of work experience for male migrant workers’ wage increases. Age, travel distance, and education are the factors that explain the wages of female migrant workers to a higher degree. Among them, age explains female migrant workers’ wages to a slightly higher extent than travel distance and becomes the most important factor. As they grow older, gain work experience, and improve their working ability, the wages of female migrant workers steadily increase. This paper finds that the effect of education on female migrant workers’ wages is variable, and the economic return to education for women rises rapidly when they have more than 11 years of education. Therefore, allowing more women to enjoy more educational resources and improve their labor skills remains an important initiative to improve the socioeconomic status of rural women.



This paper also has certain limitations: First, influenced by the sample size and sample type, the new findings may not fully reflect the general phenomenon or may differ from the existing studies to some extent, such as the gender wage gap being the largest among those with higher education, which is inconsistent with existing studies showing that higher education can bring higher economic returns to women. In the future, we will consider the differences in geographical environments, select different geographical areas, and use field surveys and big data analysis methods to analyze the wage differences between male and female migrant workers and their formation mechanisms under different geographical environmental conditions. Second, the constructed model also only focuses on some factors reflecting the individual characteristics of migrant workers and urban geographic factors, and there is some subjectivity in quantifying the indicators. For example, years of education are based on education, but some migrant workers will receive vocational training, which is ignored in this paper. Third, the traditional concept of “family” is strong in rural areas of China, including family size, family structure, family economic level, and the cultural concept of the household head. This paper has not addressed the role of family factors of migrant workers, such as what kind of family relationship has a greater impact on men’s or women’s wage income, and what impact migrant workers have on agriculture and rural areas when they go out to work. Fourth, working in urban areas has a positive effect on farmers’ poverty alleviation and the socioeconomic status of rural women [54]. However, it also has a negative impact on food production and rural construction. Understanding how to comprehensively assess the impact of rural labor exodus on food production, rural social structure, and economic development requires further discussion. Therefore, in the future, we expect to further verify the relationships and driving mechanisms of education, age, working years, urban location, and other factors on gender differences in migrant workers’ wages through new research methods and more extensive data. We analyze the mechanism of the influence of family factors on female wage income, and comprehensively assess the effect of migrant workers’ migration to urban areas on agriculture, rural areas, and farmers.
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Figure 1. Conceptual framework factors explaining gender wage gaps. 
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Figure 2. Study area location and employment distribution of migrant workers. (a): The location of Nanyang City. (b): The location of the case area. (c): Spatial distribution of labor force employment in the case area. 
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Figure 3. Multidimensional Characteristics of Gender Wage Differences of Migrant Workers. a: top-tier cities, b: new first-tier cities, c: second-tier cities, d: third-tier cities, e: fourth-tier cities, f: fifth-tier cities. Hig: College degree or above, Seo: High school and technical secondary education, Pri: Junior high school and lower education. g: 22 years old and below, h: 22~30 years, l: 30~40 years, k: 41~50 years, m: 51 years and above. [1,3] Working period is 1~3 years, [4,7]: Working period is 4~7 years, [8,40]: Working period is 8~40 years. 
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Figure 4. The marginal effect of influencing factors on the wage distribution of the rural floating population. 
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Table 1. Descriptive statistics of migrant workers’ employment data and index system of influencing factors.
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	Indicator
	Definition
	Mean
	S.D.





	Monthly wages (yuan)
	Man
	5788
	1815



	
	Women
	5120
	2464



	Age (years)
	T2020 − TBirth year
	37.010
	10.782



	Education (years)
	According to Chinese education regulations, we define years of education as no schooling = 0, elementary school = 6, junior high school = 9, high school/junior college = 12, college = 15, bachelor’s degree = 16, graduate school = 19
	9.518
	1.874



	Urban hierarchy
	Referring to the ranking of “Business Attractiveness of Chinese Cities in 2020”, we assign the cities where migrant workers are employed: Tier 1 cities = 1, New Tier 1 cities = 2, Tier 2 cities = 3, Tier 3 cities = 4, Tier 4 cities = 5, Tier 5 cities = 6
	2.641
	1.221



	Urban location
	Concerning China’s economic zones, we assign the cities where migrant workers are employed: Eastern coastal cities(Ec) = 1, Eastern non-coastal cities(Ecn) = 2, Central cities(Cc) = 3, Western cities(Wc) = 4
	1.930
	0.993



	Years of work (years)
	T2020-Tentry year, take the value range of 1~40 years
	3.233
	3.279



	Fields of work
	We assign the employment fields of migrant workers as follows: Agr (Agriculture, forestry, animal husbandry, fisheries) = 1, Man (Manufacturing) = 2, Arc (architecture) = 3, Tra (Transportation) = 4, Res (Resident services, repairs, and other services) = 5, Sal (Wholesale and retail trade) = 6, Acc (Accommodation and catering) = 7
	3.578
	2.066



	Travel distances (h)
	Arrival time to destination city by high-speed rail
	6.268
	5.422
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Table 2. Comparison of OLS and RF model regression results.
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Linear Regression Beta Coefficient

	
Random Forest Relative Importance (%IncMSE)






	

	
Model1

	
Model2

	
Model4

	
Model5




	

	
man

	
woman

	
man

	
woman




	
Age (years)

	
0.048 *

	
0.201

	
3.276

	
10.170




	
Education (years)

	
8 × 10−3 ***

	
1 × 10−3 ***

	
14.264

	
9.856




	
Urban hierarchy

	
0.041 *

	
0.000 ***

	
7.214

	
8.875




	
Years of work (years)

	
<2 × 10−3 ***

	
2 × 10−3 ***

	
15.966

	
8.872




	
Fields of work

	
0.608

	
0.423

	
4.649

	
9.018




	
Urban location

	
0.290

	
0.146

	
12.418

	
3.544




	
Travel distances (h)

	
0.000 ***

	
0.016 *

	
10.402

	
10.114




	
Number of Observations

	
1465

	
599

	
1465

	
599




	
Pseudo-R2

	
0.081

	
0.122

	
0.767

	
0.823




	
Specification

	
Standard errors from 5000 bootstrap replications

	
Parameter setting, ntree = 500, mtry = 3




	
MAE

	
1405.872

	
1137.717

	
849.752

	
650.300








Note: *** and * denote significance at the 1%, 5%, and 10% levels, respectively. The greater the %IncMSE value, the more important the variable is.
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